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Introduction Opaque Cloud Retrievals
During daytime, cloud properties such as cloud optical depth (OD), effective particle size Re, and water path (WP) WV-IR has no sensitivity to COD for COD > 10, e.g., Ne = 0.99 for COD = 10; Ne = 0.999 for COD = 15; Ne = 0.9999 for COD
can be derived for a wide range of cloud thicknesses because the reflectance at visible wavelengths 1s sensitive to =20.
changes in optical depth from OD < 1 to OD > 100. At night, information from solar channels 1s unavailable, so Beyond this blackbody limit, we must use other information to infer CpBehbd fellowing NidinteheduRetiybe Eskaidte: COD
retrievals of the cloud properties are typically limited to clouds having OD < 8, because the cloud 1s essentially a L . 20— e T 1
. . . 1. Cloud vertical inhomogeneity. aatielechly (R
blackbody at greater optical depths, at least for the window channel wavelengths (10 - 14 ym) typically used for . . . .
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retrievals from satellite imagers. This limitation constrains the monitoring of cloud properties over the full diurnal 3 Tocation £
cycle and leaves a gap in the ability to characterize clouds both at meteorological and climate scales. This paper ' ' g 10
examines the potential of using the 6.7-ym water vapor channel available on some current imagers and on the The information is incorporated into a neural network analysiz
GOES-R ABI to cover the full range of ice cloud optical depths that can be determined from radiances measured at trained using MODIS data matched with CloudSat/CALIPSC
nicht: data. The analysis procedure was described in last year’s post &
Optically thin clouds (COD < 8) (Minnis etal., 2010).
Szejwach (1982) developed a technique using the 10.8-ym (IR) and WV channels to estimate ice COD with Training data: 2007 LaRC C.3M .(Kato etal.,2011) 150} oy :g‘lﬁzgesdat"‘e”ra' Net .
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§ 2401 7 § 2401 7 § N R R e A combination of new and old algorithms that primarily rely on WV and IR channels can be used to estimate optical
g % _ c;; 61 . oo L depths 1n 1ce clouds up to ~80 or so. This techniques were applied to MODIS data and the resulting ice CODs show good
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T * use with GEOSat data? how does viewing zenith affect the training?
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* WV-IR Tc consistent with, but > Tc from CO2 slicing; VISST Tc less consistent with Tc from COZ2 slicing * how does it relate to multllayered clouds?
* CERES Ed2 VISST Zc often too low for non-opaque clouds because COD is too large References: Szejwach, G., 1982: Determination of semi-transparent cirrus cloud temperatures from infrared radiances: application to Meteosat. J. Appl. Meteor., 21, 384.
* WV-IR COD is correlated with VISST COD, but smaller, as expected because VISST COD is too large Kato, S., F. G. Rose, S. Sun-Mack, W. F. Miller, Y. Chen, D. A. Rutan, G. L. Stephens, N. G. Loeb, P. Minnis, B. A. Wielicki, D. M. Winker, T. P. Charlock, P. W. Stackhouse, K .-M. Xu,
and W. Collins, 2011: Computation of top-of-atmosphere and surface irradiances with CALIPSO, CloudSat, and MODIS-derived cloud and aerosol properties. Submitted to J. Geophys.
Res.
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